*2 



1/53 



ru 



"Si 



O 

oc 
o 



O 
CO 

or ty 



P- Q_ 



O O 



3 < 

O ^ 

CO 

LU LL. 

DC O 













h- 








LU 


rvj 








CO 




DC 


o 


LU 

□c 




o 

1 




1— 

2: 




o 


o 


>- 




o 


o 


CO 


ZD 













o 


o 






h- 


2: 




CD 


: 0RMA 


DDI 




DEI 


BE 




Q 










LU 


=> 



CD 



^ O ^ 

Q ^ DC 

HI b LU 

CO CO |_ 

^ O UJ 

LU Q- Q 





1— 
















LU 






:nlN 


NGEI 


RMIN 






RA 


TE 




1 


oc 


LU 








O 


ID 



to 
o 



O 



CO 

o 



o 
o 








0 












^ 








CO 
CO 
LU 


CO 






DC 






0 

LU 


MP 


LU 
O 


1— 


Q_ 


0 




2: ■ 




0 




ZD 



CO 
O 




O 



CO 
O 



CD 
O 



2/53 



u 

i y 

ska 



s n 

I.: 5 
5 

C3 



sjss 
I L 



CM 
O 



o 

CM 
O 









O 


CD 








-21 






t< 


\— 




Q 




IAC 




LU 

O 


o 


1— 


J— 


Q 


u_ 


X 




<C 


2: 


LU 


ID 



CO 

o 

CNJ 
O 







o 












DC 




1 — 




CO 




o 


b: 


LU 




cr 





C3 



<C 
O 
CO 



CNJ 
O 
CNJ 
O 





• # 

3/53 



FIG. 3 




4/53 



o 
o 

CO 



M 

CO 
LU 



>- 
CO 



m 
o 

o 



Q 








m 




ry 




SI 








ch 




5 




q 




3S 




5 




s 


u. 



CD 

cc 

lu cr O 

>OCCZ 



cc 
I— 
o 

LU 
CL. 
CO 

LU 



CO 

o 
o 



cr 
o 



OOC z 



CM 


CD 




<~> C 

O = 

I =: 

CD C 


UNIT 



o 
o 



5/53 



FIG. 5 



0502 

i 


0503 

I 

0501 


0504 - 

i 


751 0505 

i 



6/53 



FIG. 6 



(: 



START OF CALCULATION 



UNPROCESSED BIT INFORMATION 



UNPROCESSED MACRO BLOCK 



0601 



CONVOLUTION COMPUTING UNIT 



NO MACRO BLOCK 

AT THE LOWER RIGHT? 



0602 




PATTERN ARRANGEMENT 



0603 



|YES 


AVERAGE CALCULATION UNIT 











STORAGE 
MEDIUM 



YES 



7/53 



H 

o 

o 



(5 

Li. 



O 

o 



CO 

o 
o 



CM 

o 
o 



o 
o 



UJ ^ 

2 cr lu 
—j — ' 

< Q CD 

o ^ 

CO <c <c 













o 
















1 










o 






FOR 


LATI 




LU 


CO 


ID 




-z. 

Ll_ 


AN 


O 
I 


1— 


Ll_ 


DC 


<c 




<c 


1— 


o 






CD 



=> PE L: 
Q- t: =^ 



CO 



Ben 



CD 
O Q I 

CQQD 



8/53 



FIG. 8A 




a 



FIG. 8B 









/ 

/ 

0804 




0803 





i : 

ru 

=== 



fn 

«r * 
H 

%=5 



9/53 



FIG. 9 



0901 

2 



+c 


+c 


+c 


+c 


0 


0 


0 


0 


+c 


+c 


+c 


+c 


0 


0 


0 


0 


+c 


+c 


+c 


+c 


0 


0 


0 


0 


+c 


+c 


+c 


+c 


0 


0 


0 


0 


0 


0 


0 


0 


-c 


-c 


-c 


-c 


0 


0 


0 


0 


-c 


-c 


-c 


-c 


0 


0 


0 


0 


-c 


-c 


-c 


-c 


0 


0 


0 


0 


-c 


-c 


-c 


-c 



10/53 



FIG. 10 



c 



START OF EMBEDMENT 









UNPROCESSED BIT INFORMATION 









UNPROCESSED MACRO BLOCK 



1001 






BIT 




INFORMATION 




11/53 



£5 

m 
ru 



1101 



1102 



1103 



FIG. 11 



MASK CREATING UNIT 










MASK REFERENCING UNIT 










MASK/PATTERN ARRANGEMENT 
CORRESPONDING UNIT 


.PATTERN 


ARRANGEMENT 



12/53 



FIG. 12 



OCCURRENCE 
FREQUENCY OF 
BLUE NOISE MASK 
(OR CONE MASK) 




- 13/53 



FIG. 13 

RESPONSE VALUE 



1301 




0 



SPATIAL FREQUENCY 
(RADIAL FREQUENCY) 



14/53 



FIG. 14A 



POWER SPECTRUM 



1401 



VISUAL PROPERTY OF BLUE NOISE MASK 



RADIAL FREQUENCY 



FIG. 14B 



POWER SPECTRUM 



1402 



VISUAL PROPERTY OF CONE MASK 




0 



RADIAL FREQUENCY 



15/53 



FIG. 15 



C3 

m 



3 

rn 

stirs 



5 s 



1501 



0 


14 


13 


3 


11 


5 


6 


8 


7 


9 


10 


4 


12 


2 


1 


15 



16/53 



FIG. 16 



17/53 



FIG. 17A 



C3 

ru 



1701 



m 


14 


13 




11 






8 


all 


9 


10 




12 


- :£*•?■■ 


-.1 «S2 


15 



F I G. 17B 



1702 

L 



1703 



ll 


life 


IIP 








IS? 






















lit 








":.V.:'..-„. 

if* 


















>; 










US 






a 


§W 














.• ^.^ 






SI 


£ 

IIP 




III 
























life 








§1 


Bp 




























■ 






ii 


























m 


ft 






fef 




















Hi 


pip 




>?*^^ 


hp 




ill 


















IB 
















Mi 




Si 






lit 




^ ■' 




















; - *■ ■ r 
:•" -I 




a - f. V 








■ 


























































: 






f :y. 
























■ „>' *' 


r ■ : 


Wc 






















■ >; ; 




< 








■ * -fe* . 




















■ . 














V"- • 


















J? ?! 

















18/53 



FIG. 18A 



1801 



w 

ru 

ch 

s 




£3 



FIG. 18B 



1802 



1803 



19/53 



o 

CO 


r- 
c5~ 


CM 

CO 


co 
CO 


CO ' 


£ o 
co V 


CD O 

CO ' 


£o 

CO ' 


CO 

o 

CO 


co 

CO~ 


CD 
CVJ 

CO 


CD 
CO 

CO 


So 
co ■ 


£o 

CO ' 


go 

CO ' 


So 

CO ' 


to 
o 
CO 


to 
CO 


in 

CM 
CO 


to 

CO 

CO 


o 

CO 1 


to r . 
to o 
CO ' 


to 

CO O 
CO ' 


r- O 
CO ' 


o 

CO 


CO 


CM 
CO 


■^r 

CO 

CO 


So 

CO ' 


So 

CO ' 


CO O 

CO * 


^O 

co 1 


So 
co + 


co 0 
CO + 


CO c ■> 
CM " 

co ■+- 


52 o 


9 

CO 


CO 

to 
CO 


s 

CO 


CO 

r- 
CO 


go 
CO + 


CM 0 

CO + 


CM c 
CM V 
CO + 


co + 


CM 
CO 


CM 
LO 

CO 


CM 
CO 

co 


CVJ 

CO 


CO ■+- 


CO + 


CM O 
CO + 


off 
CO + 


- ccf 


to 
CO 


CO 

co 


CO 


So 

CO + 


£ o 
CO + 


c^O 

co + 




o 
CO 


o 
to 
co 


o 

CD 

CO 


o 
r- 
CO 






CO 


<o 


CO 


CO 


o 


o 

1 


o 


O 


CZ> 


<o 


CO 


CO 


o 


o 

1 


o 

1 


<_> 


CO 


CO 


CO 


o 


o 

1 


o 

* 


o 


or 


CO 


CO 


CO 


CO 


o 

1 


o 


o 

I 


o 


O 
+ 


o 
+ 


o 
-h 


o 
+ 


co 


CO 


CO 


co • 

■ * &\ 


+ 


o 
+ 


o 

4- 


+ 


CO 


co 


CO 


■ • 

CO* 


o 
+ 


+ 


o 
+ 


o 
+ 


CO 


CO 


co 


CO 


o 


o 

+ 


o 
+ 


+ 


CO 


CO 


CO 


co 


+ 


r*-. 
o 

co 


co 


r- 

CM 
CO 


co 
CO 


co 


to 
CO 


r- 
co 

CO 


CO 


CD 
O 

CO 


CO 

co" 


CO 
CM 
CO 


CD 
CO 

CO 


CD 

CO 


CO 

to 
CO 


CO 
CO 
CO 


CO 

CO 


LO 

o 
CO 


to 
CO 


LO 

CM 
CO 


LO 

CO 

CO 


to 

CO 


to 
to 
CO 


to 

CO 

CO 


LO 

CO 


"3- 
CO 


c5~ 


CVJ 
CO 


'^r 
co 
CO 


CO 


LO 

CO 


S 

CO 


^f- 
r- 
CO 


CO 

o 
CO 


CO 

co" 


CO 
CVJ 

CO 


CO 
CO 
CO 


CO 

CO 


CO 

LO 

CO 


CO 
CO 

CO 


CO 

co 


CO 


CVI 

CO 


CM 
CM 
CO 


Si 

CO 

CO 


CM 

CO 


CM 

to 
CO 


CM 
CO 
CO 


CM 
CO 


o 
co 


co" 


CVJ 

CO 


CO 

CO 


CO 


to 
CO 


CO 
CO 


CO 


o 
o 

CO 


o 
co" 


o 

CVJ 

CO 


o 

CO 

CO 


o 
cO 


o 
to 

CO 


o 

CO 
CO 


o 
r- 
CO 



20/53 



£3 

ru 

it s 



5 



*:=7 



CM 




O 
O 
C\J 





o 


cd 
















f= 








o 




AGE 


: 0RI 


TRA 


1— 






X 




ZD 




LU 








Q 






o 


ECON 




ENT 




cn 




1 1 1 


ACT 


BY 


oc 

LU 


NGI 


TR 


h- 




RA 


X 




1 


cc 


LU 






■< 



00 
o 
o 

C\J 







CD 




1— 

2: 








IME 


O 


MIN 




BED 


SITU 


TER 


1— 




0 


LU 




LU 


Q_ 


O 


ZD 



oc 

CD 



o 

CO 





1— 








IEN 


CD 






^> 






:HIM 


LU 






O 








OC 






RA 


TE 


1— 


1 


oc 


LU 








Q 


ZD 



o 
o 

C\J 



21/53 



O 
C\J 

CO 



CD 


CD 


CD 


CD 


O 
i 


O 
• 


O 
i 


O 
• 


O 


CD 


CD 


CD 


o 

1 


o 

1 


o 


o 

1 


CD 


CD 


CD 


CD 


o 


o 

■ 


o 

1 


o 

■ 


CD 


CD 


CD 


CD 


o 

1 


o 

1 


o 


o 

1 


O 
-h 


O 
+ 


O 
+ 


O 
+ 


CD 


CD 


CD 


CD 


o 

H- 


+ 


o 

+ 


+ 


CD 


CD 


CD 


CD 


O 

-h 


o 

-h 


o 
+ 


o 


CD 


CD 


CD 


CD 


o 


O 
+ 


o 


O 


CD 


CD 


CD 


CD 



o> 

CO 


r-- 
co" 


CM 

CO 


CO 
CO 


O 
CO ' 


te o 

CO 1 


& O 
CO ' 


fco 

CO ' 


CO 

<z> 
CO 


CO 

CO" 


CO 

eg 
CO 


CO 
CO 

CO 


So 

CO ' 


CD 

LO O 

CO 1 


go 

CO ' 


£o 

co 1 


U"> 

o 
co 


to 
co" 


LO 
CM 
CO 


to 

CO 

CO 




LO 

LO O 
CO ' 


CO O 

co • 


LO . . 

r*- O 
CO ' 


o 

CO 


co" 


CM 
CO 


3 
CO 


<o • 


LO O 

CO ' 


3 o 

CO ' 


£o 
CO ' 


So 

CO + 


co 0 
CO + 


CO / \ 
CM y 
CO + 


CO t *» 

co y 
CO + 


CO 

c? 


3 

CO 


CO 
CO 

CO 


CO 

CO 


go 

CO + 


cm 0 

CO + 


c^O 
CO + 


cm n 
CO ^ 
CO + 


CM 

CO 


CM 

LO 

CO 


CM 
CO 
CO 


CM 

r- 

CO 


3 o 
co + 


^ <-> 
co + 


CM O 
CO + 


CO + 


^- 

CO 


LO 

CO 


co 

CO 


CO 


So 

CO + 


^ o 

CO + 


CO + 


So 

CO + 


o 
cO 


o 

LO 

CO 


o 

CO 

CO 


o 
co 



22/53 



CD 
II 



=s=f 

fU 



en 



Csi 
CM 



< 



cd 


O 


cd 


CD 


o 

1 


O 
■ 


O 
* 


O . 


CD 


cd 


CD 


CD 


o 

1 


o 

1 


o 

1 


o 

1 


CD 


o> 


CD 


CD 


o 


o 

■ 


o 

• 


o 

1 


CD 


cd 


CD 


CD 


o 

1 


o 

< 


o 

1 


o 

1 


O 
+ 


o 


O 
H- 


+ 


CD 


CD 


CD 


CD 


o 

H- 


+ 


O 
+ 


O 
4- 


CD 


CD 


CD 


CD 


O 

H- 


o 
+ 


CJ> 


O 
+ 


CD 


CD 


CD 


CD 


o 
H- 




o 
+ 


+ 


CD 


CD 


CD 


CD 





r*- 






r-- 






■ 


CD 




CM 


co 




LO 


co 




CO 


co 


CO 


CO 


co 


CO 


CO 


CO 


CO 


CO 


CO 


CD 


CO 


CO 


CO 


CO 


o 






CO 




lO 


co 




co 


CO 


CO 


CO 


<? 


CO 


CO 


CO 


to 


LO 


to 


lO 


lO 


lO 


to 


to 


o 




CM 


CO 




in 


CO 


r- 


CO 


cc~ 


co 


co 


CO 


CO 


CO 


CO 


^j- 












TJ- 




o 




CM 


co 




LO 


co 




CO 


co" 


CO 


CO 


CO 


CO 


CO 


co 


CO 


CO 


CO 


CO 


CO 


CO 


CO 


co 






CM 


CO 




to 


CO 


r- 


CO 


co" 


CO 


CO 


co 


CO 


CO 


CO 


CM 


CM 


CM 


CM 




CM 


CM 




O 




CM 


CO 




LO 


CO 




CO 


co" 


CO 


CO 


CO 


CO 


CO 


CO 


o 




CM 


CO 




to 


CD 


r*- 


CO 


CO 


CO 


CO 


C0 


CO 


CO 


co 


O 


o 


o 


<=> 


o 


O 


O 


o 






CM 


CO 




LO 


co 


r- 


CO 


co" 


CO 


CO 


co 


CO 


CO 


CO 



o 

O 



23/53 



" A*. 

F I G. 23 



OCCURRENCE FREQUENCY 




CONFIDENCE DISTANCE 



24/53 




25/53 




26/53 




27/53 




28/53 

FIG. 28 



SEARCH FOR EMBEDMENT 
START POINT 



ROTATION ANGLE <f> =0 
MAX = 0 



DETERMINE POSITION OF START BITS 



2808 



2809 



2811 

_L_ 



INCREASE 

ROTATION ANGLE <f, 



DEFINE A SEARCH POINT (i, j) 
AS (0, 0). MAX = 0 



2801 



DETECT START BITS 




2807 



INCREASE (i, j) 
IN RASTER ORDER 



MAX = Id. START POINT (x, y) = (i, j) 



2805 




( EMBEDMENT START POINT (x, y) 
^ROTATION ANGLE <f> 



29/53 



FIG. 29 



2904 



INVERSE 
FOURIER 
TRANSFORMING 
UNIT 



BLOCK 
DIVIDING 
UNIT 




2903 



30/53 




31/53 



FIG. 31 



3111 



RESOLUTION 
OF IMAGE 



OUTPUT 
RESOLUTION 
OF PRINTER 



PATTERN ARRANGEMENT 
DETERMINING UNIT 



3105 



MASK CREATING UNIT 



3106 

\ 



MASK REFERENCING UNIT 



3107 

\ 



MASK/PATTERN 
ARRANGEMENT 
CORRESPONDING UNIT 



Q START OF EMBEDMENT^ 31 01 



INPUTTING OF 
ORIGINAL IMAGE SIGNAL 



INPUTTING OF 
REGISTRATION SIGNAL 



REGISTRATION SIGNAL 
EMBEDMENT PROCESSING 



3102 



3103 



3104 



ADDED INFORMATION 
EMBEDMENT PROCESSING 



OUTPUTTING OF IMAGE WITH 
DIGITAL WATERMARK 
EMBEDDED THEREIN 



3108 



3109 



32/53 

FIG. 32 



/START OF DIGITAL 

( WATERMARK EMBEDMENT V—3201 

\PROCESSING / 



INPUTTING OF IMAGE WITH 
DIGITAL WATERMARK 
EMBEDDED THEREIN 



SCALE MATCHING PROCESSING 



PATTERN ARRANGEMENT 
DETERMINATION PROCESSING 



OFFSET MATCHING PROCESSING 



3206 



EXTRACTION PROCESSING BY 
FIRST PATTERN ARRANGEMENT 



3202 



3203 



3211 



3204 



3205 



EXTRACTION PROCESSING BY 
SECOND PATTERN ARRANGEMENT 



3207 



NO 



STATISTICS 
INSPECTION PROCESSING? 



3208 



YES 



COMPARISON PROCESSING 



3209. 



3210 



END OF INFORMATION 
EXTRACTION PROCESSING 



DISPLAY OF RELIABILITY 



33/53 



a FIG. 33A F I G. 33 B 

m 

S p 3301 3302 



ch 


0 


0 


0 


0 


+c 


+c 


+c 


+c 




-c 


-c 


0 


0 


0 


0 


-c 


-c 


u 


0 


0 


0 


0 


+c 


+c 


+c 


+c 




-c 


-c 


0 


0 


0 


0 


-c 


-c 




0 


0 


0 


0 


+c 


+c 


+c 


+c 




0 


■ 0 


+c 


+c 


+C- 


+c 


0 


0 


— t 


0 


0 


0 


0 


+c 


+c 


+c 


+c 




0 


0 


+c 


+c 


. +c 


+c 


0 


0 


L 8 

I 


-c 


-c 


-c 


-c 


0 


0 


0 


0 




Ov 


; 0 


+c. 


. +C :. 




+c 


0 


0 




-c 


-c 


-c 


-c 


0 


0 


0 


0 




0 


0 


+c 


+C 


+c 


+c 


0 


0 




-c 


-c 


-c 


-c 


0 


0 


0 


0 




-c 


-c 


0 


0 


0 


0 


-c 


-c 




-c 


-c 


-c 


-c 


0 


0 


0 


0 




-c 


-c 


0 


0 


0 


0 


-c 


-c 



34/53 




35/53 



FIG. 35A 



3501 

J 



FIRST EMBEDMENT 
POSITION REFERENCE MASK 



FIG. 35B 



3502 




SECOND EMBEDMENT 
POSITION REFERENCE MASK 



36/53 



FIG. 36 




37/53 



FIG. 37 



69 


211 


9 


217 


16 


35 


190 


101 


87 


197 


109 


180 


117 


212 


71 


114 


166 


28 


55 


143 


104 


146 


85 


130 


64 


206 


179 


48 


240 


232 


108 


154 


67 


40 


91 


224 


37 


32 


223 


194 


203 


214 


106 


231 


169 


4 


208 


24 


47 


195 


27 


61 


,2 


155 


81 


213 


251 


84 


202 


184 


170 


10 


46 


138 



COEFFICIENT LAYOUT OF BLUE. NOISE MASK (PARTIAL) 



38/53 



FIG. 38 



73 


244 


124 


207 


70 


254 


117 


196 


38 


177 


11 


132 


43 


186 


4 


138 


104 


221 


93 


231 


100 


211 


85 


237 


23 


151 


55 


165 


26 


153 


56 


172 


67 


250 


113 


193 


79 


240 


123 


203 


47 


188 


1 


142 


33 


183 


14 


128 


96 


215 


83 


232 


111 


218 


91 


227 


28 


157 


60 


171 


17 


147 


51 


160 



COEFFICIENT LAYOUT OF CONE MASK (PARTIAL) 



39/53 



FIG. 39 



□ 

ftl 

ru m 




0.3 3.0 SPATIAL FREQUENCY[period/deg] 

log SCALE 



40/53 



FIG. 40 



MINIMUM CODING UNIT (MCU) 



f! ! 



CP 

□ 



r 



4101 

2 



41/53 



FIG. 41 



SAMPLING 



4102 

I 



4103 



4104 



Cr, Cb 



Cr, Cb 



42/53 



FIG. 42 




43/53 




44/53 



a 

CO 



FIG. 44 



fri 



6 

Q 







m 


■■ft 


m 


m 


m 








Pi 






m 


a 





4401 



4405 



4402 



4403 



4404 



45/53 



F I G. 45A 



4503 



4501 SCALE-UP 
} PROCESSING 




F I G. 45B 



r 



4505 

4504 SCALE-UP ) 
} PRO CESSING n-L 



HALFTONE PROCESSING 



4506 




46/53 



FIG. 46 



4601 



POSITIVE PATCH 
(BEFORE EMBEDMENT) 




4602 



4603 



NEGATIVE PATCH 
(BEFORE EMBEDMENT) 




4604 




4605 



POSITIVE PATCH 
(AFTER EMBEDMENT) 




4606 



INCREASE IN DOTS 




4607 



NEGATIVE PATCH 
(AFTER EMBEDMENT) 




4608 



DECREASE IN DOTS 



47/53 



FIG. 47 



in 

a 



O 



OCCURRENCE 
FREQUENCY 



4702 



INCREASE IN DOTS 



EMBEDMENT 



4703 
AVERAGE OF 
IMAGE VALUES 
BEFORE EMBEDMENT 



4701 




DITHER MATRIX 
COEFFICIENT VALUES 



4704 

AVERAGE OF 
IMAGE VALUES 
AFTER EMBEDMENT 



48/53 



— — 

CO 

ru 



FIG. 48A 

A 



4801 

- I 



SIM 



4802 












led 
□ 

£3 

£ s 
pass 



FIG. 48B 

A 



4803 




4804 

_1 




DIFFERENTIAL OF PATTERN 
ARRANGEMENT UNITS 



# 



49/53 



F I G. 49A 



4901 

I 



+c 


+c 


+c 


+c 


0 


0 


0 


0 


+c 


+c 


+c 


+c 


0 


0 


0 


0 


+c 


+c 


+c 


+c 


0 


0 


0 


0 


+c 


+c 


+c 


+c 


0 


0 


0 


0 


0 


0 


0 


0 


-c 


-c 


-c 


-c 


0 


0 


0 


0 


-c 


-c 


-c 


-c 


0 


0 


0 


0 


-c 


-c 


-c 


-c 


0 


0 


0 


0 


-c 


-c 


-c 


-c 



FIG. 49C 



4902 

i 



0 


0 


0 


0 


+c 


+c 


+c 


+c 


0 


0 


0 


0 


+c 


+c 


+c 


+c 


0 


0 


0 


0 


+c 


+c 


+c 


+c 


0 


0 


0 


0 


+c 


+c 


+c 


+c 


-c 


-c 


-c 


-c 


0 


0 


0 


0 


-c 


-c 


-c 


-c 


0 


0 


0 


0 


-c 


-c 


-c 


-c 


0 


0 


0 


0 


-c 


-c 


-c 


-c 


0 


0 


0 


0 



FIG. 49B 



4903 

I 



+c 


+c 


+c 


+c 


+c 


+c 


0 


0 


0 


0 


0 


0 


+c 


+c 


+c 


+c 


+c 


+c 


0 


0 


0 


0 


0 


0 


+c 


+c 


+c 


+c 


+c 


+c 


0 


0 


0 


0 


0 


0 


+c 


+c 


+c 


+c 


+c 


+c 


0 


0 


0 


0 


0 


0 


+c 


+c 


+c 


+c 


+c 


+c 


0 


0 


0 


0 


0 


0 


+c 


+c 


+c 


+c 


+c 


+c 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


-c 


-c 


-c 


-c 


-c 


-c 


0 


0 


0 


0 


0 


0 


-c 


-c 


-c 


-c 


-c 


-c 


0 


0 


0 


0 


0 


0 


-c 


-c 


-c 


-c 


-c 


-c 


0 


0 


0 


0 


0 


0 


-c 


-c 


-c 


-c 


-c 


-c 


0 


0 


0 


0 


0 


0 


-c 


-c 


-c 


-c 


-c 


-c 


0 


0 


0 


0 


0 


0 


-c 


-c 


-c 


-c 


-c 


-c 



F I G. 49 D 



4904 



0 


0 


0 


0 


0 


0 


-c 


-c 


-c 


-c 


-c 


-c 


0 


0 


0 


0 


0 


0 


-c 


-c 


-c 


-c 


-c 


-c 


0 


0 


0 


0 


0 


0 


-c 


-c 


-c 


-c 


-c 


-c 


0 


0 


0 


0 


0 


0 


-c 


-c 


-c 


-c 


-c 


-c 


0 


0 


0 


0 


0 


0 


-c 


-c 


-c 


-c 


-c 


-c 


0 


0 


0 


0 


0 


0 


-c 


-c 


-c 


-c 


-c 


-c 


+c 


+c 


+c 


+c 


+c 


+c 


0 


0 


0 


0 


0 


0 


+c 


+c 


+c 


+c 


+c 


+c 


0 


0 


0 


0 


0 


0 


+c 


+c 


+c 


+c 


+c 


+c 


0 


0 


0 


0 


0 


0 


+c 


+c 


+c 


+c 


+c 


+c 


0 


0 


0 


0 


0 


0 


+c 


+c 


+c 


+c 


+c 


+c 


0 


0 


0 


0 


0 


0 


+c 


+c 


+c 


+c 


+c 


+c 


0 


0 


0 


0 


0 


0 



50/53 




51/53 



g FIG. 51A FIG. 51B 

ru 



52/53 



FIG. 52 




m 



53/53 



€3 

m 

fit 



FIG. 53 



